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(54) PROJECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To greatly improve the transmittance of light at the time of 
transmission without requiring a polarizing plate and to enable gradation 
display of beautiful halftone by using a liquid crystal optical element 
formed by clamping a liquid crystal resin composite capable of 
electrically controlling a scattering state and a transmission state as a 
liquid crystal material to be clamped between a pair of substrates with 
electrodes of the liquid crystal display element 

CONSTITUTION: A liquid crystal is dispersed and held in a resin matrix 
Detween a pair of the substrates 2 and 5 with the electrodes so that the 
refractive index of this resin matrix coincides nearly with the refractive 
ndex of the liquid crystal to be used in either of the time of impressing 
the voltage or the time of not impressing the voltage and the two 
-efractive indices do not coincide at the other time. Further, the liquid 
crystal optical element 1 is constituted by clamping the liquid crystal 
-esin composite with which the modulus of elasticity of the resin 
naterial constituting the resin matrix is <3 x 107N/m2 at 20° C and >1 
x 103N/m2 at 40° C. As a result, the light source for projection and the 
jptical system for (x) projection are combined. 
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3LAIMS 



;Claim(s)] 

.Claim 1] Between the substrates with an electrode of a pair, distributed maintenance of the liquid crystal is 
carried out into a resin matrix, and are mostly in agreement with the refractive index of the liquid crystal which 
:he refractive index of the resin matrix uses in either at the time of electrical-potential-difference impression or 
jn-impressing. The elastic modulus of the resin ingredient which it is made not in agreement [ both refractive 
ndexes ] on the other hand, and constitutes a resin matrix further is at 20 degrees C. 3x107 N/m2 Following, At 
10 degrees C 1x103 N/m2 Projection mold liquid crystal display characterized by combining the liquid crystal 
optical element which comes to pinch the liquid crystal resin complex which it is above, the light source for 
>rojection, and an incident light study system. 

Claim 2] The projection mold liquid crystal display with which temperature which becomes the maximum of the 
oss modulus of the resin ingredient which constitutes the resin matrix of a liquid crystal optical element in the 
>rojection mold liquid crystal display of claim 1 is characterized by using the liquid crystal optical element which 
s 0 or less degree C. 

Claim 3] The projection mold liquid crystal display with which the resin ingredient which constitutes the resin 
natrix of a liquid crystal optical element is characterized by using the liquid crystal optical element to which 
>hoto-curing of the photoresist vinyl system compound is carried out in the projection mold liquid crystal display 
>f claims 1 or 2. 

Claim 4] In claim 1 or the projection mold liquid crystal display of 2 or 3 as a substrate with an electrode of the 
►air of a liquid crystal optical element As liquid crystal resin complex pinched in the meantime, using the active- 
natrix substrate which prepared the active element for every pixel electrode, and the counterelectrode 
ubstrate which prepared the counterelectrode Distributed maintenance of the nematic liquid crystal which has a 
orward dielectric anisotropy is carried out into a resin matrix. The projection mold liquid crystal display 
;haracterized by performing the display including halftone using the liquid crystal optical element which comes to 
inch the liquid crystal resin complex it was made mostly in agreement [ complex ] with the Tsunemitsu 
efractive index (nO) of the liquid crystal which the refractive index of the resin matrix uses. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the projection mold liquid crystal display using the liquid crystal 
optical element by which distributed maintenance of the liquid crystal was carried out into the resin matrix 
Detween the substrates with an electrode of a pair. 
[0002] 

.Description of the Prior Art] The liquid crystal display is widely used for the personal word processor, the hand 
neld computer, Pocket TV, etc. in recent years taking advantage of the features, such as the low power and a 
ow-battery drive. It is observed especially and the liquid crystal display component which has arranged the 
active element for every pixel electrode is developed briskly. 

0003] in the DSM mold, although the liquid crystal display component which used the liquid crystal of a DSM 
dynamic scattering) mold was also proposed, since such a liquid crystal display component has the high current 
/alue which flows the inside of liquid crystal, there is a fault that the consumed electric current is large, what 
jses TN (the twist — nematic) mold liquid crystal in current has become in use, and it has appeared in the 
commercial scene as a pocket TV at the beginning. In the TN liquid crystal, since the leakage current is very 
small and there is little power consumption, it is suitable for the application which uses a cell as a power source. 
;0004] 

.Problem(s) to be Solved by the Invention] When using the liquid crystal display component which has arranged 
.he active element in DS mode, the own leakage current of liquid crystal is large. For this reason, big storage 
capacitance had to be prepared in each pixel and juxtaposition, and it had the trouble that the power 
consumption of the liquid crystal display component itself became large. 

0005] In TN mode, since the own leakage current of liquid crystal is very small, it is not necessary to add big 
storage capacitance, and power consumption of the liquid crystal display component itself is made small. 
However, in TN mode, since two polarizing plates are needed, it has the trouble that the permeability of light is 
;mall. When performing color display especially using a color filter, it can use several% of the light which carries 
>ut incidence, and the strong light source will be needed, therefore power consumption will be made to increase 
is a result. 

0006] Moreover, in case an image is projected, the very strong light source is needed, and it has the trouble of 
he effect on the liquid crystal display component by that high contrast is hard to be acquired on a projection 
creen, and generation of heat of the light source. 

0007] Then, the liquid crystal resin complex which carried out distributed maintenance of the nematic liquid 
crystal into the resin matrix is used that the technical problem in TN mode should be solved, and the mode 
/hich can be driven by the low battery using the dispersion-transparency property not more than 10V is 
roposed. 

0008] However, in the conventional liquid crystal resin complex, the hysteresis existed in the electrical- 
otential-difference-permeability property, i.e., it has the technical problem that permeability differs at the time 
f a pressure up and pressure lowering, therefore there was a trouble that the printing phenomenon in which the 
formation on a front screen will remain over several seconds or more at the time of change of the display 
creen might arise. 
3009] 

Means for Solving the Problem] This invention has high brightness and a high contrast ratio, can perform a 
alftone display finely, and offers the projection mold liquid crystal display using the liquid crystal optical element 
'hich reduced the printing phenomenon based on the hysteresis of liquid crystal resin complex. 
)010] Namely, distributed maintenance of the liquid crystal is carried out into a resin matrix between the 
ubstrates with an electrode of a pair. Are mostly in agreement with the refractive index of the liquid crystal 
hich the refractive index of the resin matrix uses in either at the time of electrical-potential-difference 
ipression or un-impressing. The elastic modulus of the resin ingredient which it is made not in agreement 
both refractive indexes ] on the other hand, and constitutes a resin matrix further is at 20 degrees C. 3x107 



N/m2 Following, At 40 degrees C 1x103 N/m2 The liquid crystal optical element which comes to pinch the liquid 
crystal resm complex which it is above, The projection mold liquid crystal display characterized by combining the 
light source for projection, and an incident light study system, And the temperature which becomes the maximum 
Df the loss modulus of the resin ingredient which constitutes the resin matrix of a liquid crystal optical element 
The projection mold liquid crystal display characterized by using the liquid crystal optical element which is 0 
degree C or less, and as the projection mold liquid crystal display with which the resin ingredient which 
constitutes the resin matrix of a liquid crystal optical element is characterized by using the liquid crystal optical 
element to which photo-curing of the photoresist vinyl system compound is carried out, and a substrate with an 
electrode of the pair of a liquid crystal optical element As liquid crystal resin complex pinched in the meantime, 
ising the active-matrix substrate which prepared the active element for every pixel electrode, and the 
counterelectrode substrate which prepared the counterelectrode Distributed maintenance of the nematic liquid 
crystal which has a forward dielectric anisotropy is carried out into a resin matrix. The projection mold liquid 
crystal display characterized by performing the display including halftone using the liquid crystal optical element 
vhich comes to pinch the liquid crystal resin complex it was made mostly in agreement [ complex ] with the 
Tsunemitsu refractive index (nO) of the liquid crystal which the refractive index of the resin matrix uses is 
offered. 

.001 1] According to this invention, by taking the above-mentioned configuration, the printing phenomenon based 
>n a hysteresis is reduced, and it has a high contrast ratio, and the projection mold liquid crystal display which 
:an be driven by the low battery can be obtained. 

.0012] In this invention, between the substrates with an electrode of a pair, distributed maintenance of the liquid 
;rystal is carried out into a resin matrix, and the liquid crystal resin complex both whose refractive indexes do 
lot correspond on the other hand is pinched and used almost in accordance with the refractive index of the 
iquid crystal which the refractive index of the resin matrix uses in either at the time of electrical-potential- 
lifference impression or un-impressing. 

0013] Distributed maintenance of the nematic liquid crystal which has a forward dielectric anisotropy especially 
3 carried out into a resin matrix, and the liquid crystal resin complex it was made mostly in agreement 
complex ] with the Tsunemitsu refractive index (nO) of the liquid crystal which the refractive index of the resin 
natrix uses is used. And it pinches between the active-matrix substrate which prepared the active element for 
quid crystal resin complex for every pixel electrode, and the counterelectrode substrate which prepared the 
ounterelectrode. 

0014] This substrate with an electrode means that by which the electrode was formed on substrates, such as 
lass, plastics, and a ceramic. Usually, let this electrode be the transparent electrode of ITO 0n2O3-SnO2) or 
in02 grade. Furthermore, metal electrodes, such as chromium and aluminum, may be used together if needed. 
Moreover, when used with a reflective mold, it may consider as a reflector. Moreover, as a substrate of this pair, 
here is also combination of a active-matrix substrate and a counterelectrode substrate. 

D015] This active-matrix substrate is a substrate with which an electrode and active elements, such as a thin 
Im transistor (TFT), a thin-film diode, and a metallic insulator metal nonlinear resistance component (MIM), were 
Drmed on the substrate. One piece thru/or two or more active elements are connected to each of this pixel 
lectrode at each. Moreover, an electrode is formed on a substrate, and this counterelectrode substrate can be 
isplayed combining a active-matrix substrate substrate, and is made. 

)016] Liquid crystal resin complex is pinched between the electrode substrates of this pair. As for this liquid 
rystal resin complex, the refractive index of the liquid crystal in liquid crystal resin complex changes with the 
npression conditions of an electrical potential difference. When the refractive index of the resin matrix is mostly 
i agreement with the refractive index of liquid crystal, light penetrates, and light is scattered about when not in 
?reement. Since the polarizing plate is not used for this, a bright display is obtained easily. 

)017] Under the present circumstances, by making it mostly in agreement with the Tsunemitsu refractive index 
iO) of the liquid crystal which the refractive index of that resin matrix uses, when an electrical potential 
fference is impressed, light is penetrated, and when not impressing an electrical potential difference, light will 
3 scattered about. Since a liquid crystal molecule arranges in parallel with the direction of electric field at the 
ne of electrical-potential-difference impression, it is easy to control a refractive index and permeability with 
lis type of component high at the time of transparency is obtained. 

1018] The liquid crystal optical element used for the projection mold liquid crystal display of this invention can 
so be used as a liquid crystal display component in itself Moreover, it can also use as a modulated light 
>erture or an optical shutter. As this liquid crystal display component, it can use by both the direct viewing type 
splay device and the projection mold display device. What is necessary is just to constitute a display combining 
back light, a lens, prism, a mirror, a diffusion plate, a light absorption object, a color filter, etc. according to a 
splay property to acquire, when using as a direct viewing type display device. 

019] Let the projection mold liquid crystal display of this invention be a projection mold liquid crystal display 
•mbining a liquid crystal display component, the light source for projection, an incident light study system, etc. 
te light source for projection and an incident light study system can use incident light study systems, such as 



the well-known light source for projection, and a lens, from the former, arrange the above-mentioned liquid 
crystal display component between the light source for projection, and a projector lens, and should just usually 
use it. 

[0020] In the liquid crystal optical element used for this invention, the liquid crystal resin complex of a 
^transparency-dispersion mold is pinched between the substrates with an electrode of a pair. 
[0021] Specifically by this invention, the liquid crystal resin complex which consists of a resin matrix by which a 
large number formation of the hole fine as a liquid crystal optical element was carried out, and liquid crystal with 
which the part of the hole was filled up is used. This liquid crystal resin complex is pinched between the 
substrates with an electrode of a pair. The refractive index of the liquid crystal changes with the impression 
conditions of an electrical potential difference inter-electrode [ the ], and the relation between the refractive 
index of a resin matrix and the refractive index of liquid crystal changes. When these both refractive index is in 
agreement it will be in a transparency condition, and when refractive indexes differ, a liquid crystal display 
component which will be in a dispersion condition can be used. 

.0022] The liquid crystal resin complex which consists of a resin matrix by which a large number formation of 
this fine hole was carried out, and liquid crystal with which the part of that hole was filled up is the structure by 
/vhich liquid crystal was confined in a liquid bubble like a microcapsule. However, each microcapsule does not 
need to be independent completely and the liquid bubble of each liquid crystal may be open for free passage 
:hrough a slit like a porous body. 

#023] The liquid crystal resin complex of a liquid crystal display component used for the projection mold liquid 
:rystal display of this invention is manufactured as follows. Liquid crystal and the hardenability compound which 
constitutes a resin matrix are mixed, and it is made the shape of the shape of a solution, and a latex. 
Subsequently, what is necessary is for photo-curing, heat curing, hardening by solvent removal, reaction 
lardening, etc. to carry out this, to separate a resin matrix, and just to take the condition that liquid crystal 
iistributed in the resin matrix. 

£024] In this invention, that elastic modulus is at 20 degrees C as this resin ingredient. 3x107 N/m2 At the 
bllowing and 40 degrees C 1x103 N/m2 The resin ingredient which it is above is used. It is desirable to make it 
lo into the above-mentioned range in many parts of a service temperature region especially. Thereby, the 
>rinting phenomenon by the hysteresis can be reduced. Since the hardenability compound furthermore used can 
>e hardened within a sealing system by making it photo-curing or a heat-curing type, it is desirable. By using a 
>hoto-curing type hardenability compound especially, it cannot be influenced by heat, can be made to harden for 
i short time, and is desirable. 

0025] A eel is formed using a sealant like the conventional usual nematic liquid crystal as a concrete process, 
md non-hardened mixture [ compound / liquid crystal and / hardenability ] is poured in from an inlet, and it can 
leat whether an inlet is closed and an optical exposure is carried out the back, and can also be made to harden. 
0026] Moreover, on the substrate which prepared the transparent electrode in the case of the liquid crystal 
optical element used for this invention, not using a sealant, non-hardened mixture [ compound / liquid crystal 
md / hardenability ] can be supplied, and the substrate with an electrode of another side can also be stiffened 
y optical exposure etc. in piles after that. 

0027] Of course, after that, a sealant may be applied on the outskirts and the seal of the circumference may be 
arried out. According to this process, in order for what is necessary to be just to only supply a roll coat, a spin 
oat, printing, spreading according non-hardened mixture [ compound / liquid crystal and / hardenability ] to a 
ispenser, etc., an impregnation process is simple and productivity is very good. 

3028] Moreover, into non-hardened mixture [ compounds / these / liquid crystal and hardenability compounds ], 
pacers, such as a ceramic particle for substrate gap control, a plastics particle, and a glass fiber, a pigment, 
oloring matter, a viscosity controlling agent and the other additives that do not have a bad influence on the 
ngine performance of this invention may be added. 

D029] Since that part can always be changed into a light transmission condition by stiffening only a specific part 
i the case of this hardening process where a sufficiently high electrical potential difference is impressed, when 
ie thing which wants to indicate by fixed is in the component which will be in a transparency condition at the 
me of electrical-potential-difference impression, such a usual state transparency part may be formed. On the 
ontrary, when the component which will be in a dispersion condition is used at the time of electrical-potential- 
ifference impression, a usual state dispersion part can be formed similarly. 

)030] In addition, the permeability in the transparency condition of the liquid crystal optical element which used 
lis liquid crystal resin complex is so good that it is high, and, as for the Hayes value in a dispersion condition, it 
desirable that it is 80% or more. 

)031] It is desirable to make it in agreement with the Tsunemitsu refractive index (no) of the liquid crystal 
hich the refractive index of a resin matrix (hardening back) uses in the condition of impressing the electrical 
Dtential difference, by this invention. By this, when the refractive index of a resin matrix and the refractive 
dex of liquid crystal are in agreement light penetrates, and light will be scattered about when not in agreement 
ebula). The dispersion nature of this component is higher than the case of the liquid crystal display component 



in the conventional DS mode, and the display of a high contrast ratio is obtained. 

.0032] The -biggest purpose of this invention offers a projection mold liquid crystal display using the liquid crystal 
optical element which reduces the printing phenomenon based on the hysteresis of liquid crystal resin complex, 
and can be driven by the low battery. This liquid crystal optical element can discover a high function rather than 
'a high density display by combining with an active element. Of course, in addition to this, the function can be 
affectively demonstrated also in the applications (an aperture, a shutter, a display, space modulator, etc.) of an 
and also [ it is the need for halftone ]. 

.0033] In the conventional liquid crystal resin complex, it had become a trouble at the time of a hysteresis 
axisting in an electrical-potential-difference-permeability property and it indicating by gradation. A hysteresis is 
:he phenomenon in which permeability differs in the process in which an electrical potential difference is gone 
jp, and the process in which an electrical potential difference is dropped. When the hysteresis existed, in case it 
s a gradation display, the information on a front screen remains, namely, the phenomenon in which an image was 
turned arose, and this was reducing image quality. 

.0034] Liquid crystal resin complex depends one of the causes by which a hysteresis exists in liquid crystal resin 
complex on the structure where distributed maintenance of the liquid crystal is carried out into resin. That is, it 
s thought that a hysteresis exists by the interaction of the liquid crystal which dissociate and exist in resin. The 
;ize of this hysteresis is determined by the electric energy by the electric field impressed from the elastic 
3nergy conserved into the liquid crystal held in resin, and outside, and the interaction energy of the liquid crystal 
vhich dissociate and exist in resin. Therefore, a hysteresis can be reduced by optimizing this energy balance, and 
ilso in case it is a gradation display, the outstanding display without printing can be obtained. 
0035] The purpose of this invention is obtaining the liquid crystal display using the liquid crystal optical element 
vhich has a high contrast ratio, high brightness, and the outstanding responsibility, and reduced the hysteresis, 
oirthermore, it is obtaining the liquid crystal display using the liquid crystal optical element which can be driven 
n the conventional active element and conventional drive circuit for TN. 

0036] The important factors which determine the above-mentioned energy balance are anisotropy deltaepsilon, 
he elastic coefficient of liquid crystal, the elastic modulus of a resin matrix, a dielectric constant, etc. at the 
nean particle diameter R of the liquid crystal by which distributed maintenance is carried out into resin, the 
configuration of a liquid crystal particle, and the dielectric constant list of liquid crystal. When optimizing for the 
ibove-mentioned purpose, it is important to optimize in consideration of this energy balance being closely 
;onnected also with the electrical-potential-difference-permeability property of a component and the dynamic 
rait (responsibility) of liquid crystal. 

0037] In the above-mentioned energy balance, the elastic property of a resin matrix plays an important role in 
espect of the stability of a liquid crystal array. In case liquid crystal carries out a rearrangement by impression 
•f electric field when a matrix has an elastic modulus big enough as compared with the elastic coefficient which 
he liquid crystal to be used has (when a matrix is harder enough than liquid crystal), deformation of a matrix is 
•ardly produced. For this reason, a liquid crystal array is determined by the electric and elastic energy of the 
quid crystal itself with the liquid crystal particle shape at the time of non-electric field. 
3038] On the other hand, when producing deformation of the matrix itself in the case of the liquid crystal 
aarrangement by electric-field impression, a liquid crystal array is determined by the electric and elastic energy 
f the liquid crystal itself, and the elastic energy of a matrix. Generally, the elastic coefficient of liquid crystal is 
bout 10-1 1N, and is the average diameter of a liquid crystal particle. They are about 1-3 micrometers. For this 
aason, the elastics modulus of a matrix are 1 07 N/m2. When smaller than extent or it, deformation of a matrix 
omes to contribute in energy. In such a soft matrix, the rearrangement of liquid crystal happens with 
eformation of a matrix according to the impressed electric field. 

)039] It is mentioned that array change of the liquid crystal in each liquid crystal particle produces a big change 
f the dielectric constant of the location as one factor of a hysteresis. This dielectric constant change produces 
hange of electric field to the location of other liquid crystal particles. For this reason, the phenomenon in which 
^e liquid crystal array in the liquid crystal particle distributed in a system is not uniquely decided to the applied 
Dltage which exists from the exterior arises. 

)040] It deforms [ at the time of change of the array of liquid crystal / the configuration of a matrix ] from this 
ewpoint namely, is desirable that it is soft. The interface of liquid crystal and a matrix will be fixed in the matrix 
ard enough. Thereby, in a certain electric field, a rapid change (Fredericks transition) of an array arises with the 
se of impression electric field. For this reason, this becomes the factor which produces a lifting and a 
/steresis about a big dielectric constant change. 

1041] In a matrix soft on the other hand enough, it is hard to produce the abrupt change of a liquid crystal 
ray, the array of liquid crystal is stabilized to the electric field currently impressed according to deformation of 
matrix, and a hysteresis is reduced. Moreover, in a matrix soft enough, array change of liquid crystal and 
^formation of a matrix may take place by adding small electric energy from the outside. For this reason, it also 
is the advantage of being easy to attain reduction of a hysteresis, and a drive by the low battery to 
)incidence. 



10042] As an elastic modulus of the resin ingredient which constitutes a matrix from having stated above, it is at 
20 degrees O. 3x107Ns/m2 It is the following. Especially, it is 1.5x107 N/m2. The following is desirable. 
[0043] When the elastic modulus of a matrix is too low, a problem is produced in the structural stability of a 
matrix, or ON of electric field, and when off, the problem that sufficient force of restoring a liquid crystal array 
does not work arises. For this reason, the elastic modulus of a matrix has the minimum and is at 40 degrees C. 
1x103 N/m2 It considers as the above. When used with usual room temperature extent, they are 3x107 N/m2 - 
1x103 N/m2 in a 20-40-degree C temperature region. It is carried out. Especially, two or more [ 5x103Ns //m ] 
are more desirable. 

[0044] Moreover, in order to attain reduction of a hysteresis in a practical temperature requirement, as for the 
gfess transition temperature of a matrix, it is desirable that it is fully lower than a service temperature region. It 
is desirable that the temperature used as the maximum of the loss modulus which specifically originated in the 
*lass transition of the principal chain of the resin ingredient which constitutes the resin matrix of liquid crystal 
"esin complex is lower than a service temperature region. Generally, the temperature used as the maximum of a 
oss modulus It is desirable that it is 0 degree C or less. 

0045] In addition, a resin ingredient here points to the resin ingredient itself which does not contain liquid 
crystal. Moreover, 11 Hz and a dynamic strain an elastic modulus 1% or less of sinusoidal amplitude is applied, and 
t is a programming rate. It is a part for 3-degree-C/and defines by the dynamic storage modulus obtained by 
/iscoelasticity measurement at the time of hauling. 

.0046] Even if the resin part of a resin matrix consists of only resin, it may consist of resin swollen with liquid 
crystal. When having swollen with liquid crystal, generally, the glass transition temperature as liquid crystal resin 
complex is shifted to the degree region of low temperature rather than the case of a resin simple substance, and 
3n absolute elastic modulus also falls. Therefore, control of a finer matrix elastic modulus is possible by using the 
swelling by liquid crystal further, using the desirable resin ingredient of the above-mentioned range as a matrix 
component, the amount of liquid crystal swollen in a matrix changes with the liquid crystal ingredients and resin 
ngredients to be used, and a resin ingredient is received — the 0 - dozens wt(s)% amount of swelling can be 
:aken. 

0047] Therefore, as an elastic modulus of the matrix swollen with liquid crystal, it is specified in the range lower 
:han the elastic modulus only in the case of the above-mentioned resin, and, generally is at 20 degrees C. 8x106 
>J/m2 The following is desirable and it is 4x106 N/m2 especially. The following is more desirable, moreover — as 
i minimum — 40 degrees C — 103 N/m2 it considers as the above — 2x103 N/m2 The above is more desirable. 
Moreover, as for the temperature used as the maximum of the loss modulus of a matrix swollen with the liquid 
crystal of liquid crystal resin complex, it is desirable that it is -5 degrees C or less. 

0048] On the other hand, it is possible to reduce the glass transition temperature, and such structure may be 
>repared in some resin used here because resin contains -(Si(CH3)2-0-) n- (polysiloxane structure), -C6H12- 
itc. (hexamethylene structure). 

0049] furthermore — as the number like the hard spot in 1 molecule Semantics of [ although the thing of 1-10 
s chosen ] the stability of structure Resin which constitutes a matrix for the thing of 2 - 6 organic functions 
nore than 5wt% — using is desirable. Furthermore, in order to control the liquid crystal particle diameter of liquid 
crystal resin complex, particle size distribution, grain density, etc., it is desirable to mix and use two or more 
orts of hardenability compounds with which molecular weight differs, and a certain thing has the desirable ratio 
>f the greatest thing of those molecular weight, and the minimum thing 1.5 or more times. 
0050] As the concrete manufacture approach, the hardenability compound which fills the above-mentioned 
•hysical-properties range after hardening is dissolved in a liquid crystal ingredient and homogeneity, and the 
echnique in which the phase separation structure of liquid crystal and a resin matrix is made to form by 
ardening of a hardenability compound is mentioned. Under the present circumstances, it is possible by mixing 
ther hardenability compounds, reaction initiators, etc. suitably to control the balance of the compatibility of the 
ystem before and behind hardening and the property of a matrix. Especially the thing for which phase separation 
tructure is formed by optical exposure using a photoresist vinyl system compound is desirable from both sides 
f structure control and productivity. In this case, acrylic resin and the thing which has an acrylic radical as a 
jnctional group especially are desirable. 

3051] In order to reduce the hysteresis accompanying the liquid crystal particle distributing in a resin matrix, it 
; also important for the dielectric constant of liquid crystal, and its anisotropy deltaepsilon list to balance the 
ielectric constant of a resin matrix. Moreover, the configuration of the particle of liquid crystal is also an 
nportant factor. The effectiveness of this invention can be strengthened by balancing the factor of these 
thers. as dielectric anisotropy deltaepsilon of the liquid crystal to be used — 5 < — deltaepsilon < — It is the 
esirable range to fill the relation of 13. 

)052] It is an amount related to [ in deltaepsilon ] both driver voltage to a hysteresis list, and an upper limit is 
scided from the magnitude of a hysteresis and a minimum is decided from driver voltage. This condition looks 
sadvantageous apparently from the common sense of the conventional TN liquid crystal display device that 
-iver voltage becomes low, so that deltaepsilon is large. However, in the system which such a liquid crystal 



particle distributed, the concept of the conventional TN liquid crystal display device that driver voltage is in 
inverse proportion to the square root of deltaepsilon is not materialized. 

[0053] This is because electrical-potential-difference allocation into a liquid crystal part and a matrix part 
changes with arrays of liquid crystal. Generally, at such a system, for the not much big effect to driver voltage, it 
is not shown but deltaepsilon is deltaepsilon. In the bigger range than 5, driver voltage does not necessarily 
become very high by making deltaepsilon small. 

[0054] moreover, dielectric constant epsilonm [ as opposed to the electrical potential difference low enough 
below the threshold electrical potential difference of liquid crystal resin complex in reduction of a hysteresis ] 
dielectric constant anisotropy deltaepsilon of the liquid crystal to be used — deltaepsilon < — It is desirable to 
have the relation between 1 .45 and epsilonm. 

[0055] If deltaepsilon is larger than this range, a motion of the liquid crystal in one liquid crystal particle will 
serve as a big dielectric constant change in that particle. Consequently, big field changes are produced around 
the particle. For this reason, the electric interaction between the liquid crystal particles which are the factor 
which causes a hysteresis will become large, epsilonm It is an amount also related to the dielectric constant of a 
resin matrix, and if the dielectric constant of a resin matrix increases, dielectric constant epsilonm of the whole 
liquid crystal resin complex will increase, and the range of deltaepsilon which can be taken will also spread. 
[0056] Although a nematic liquid crystal or a smectic liquid crystal can be used for the liquid crystal used by this 
invention, its use of a nematic liquid crystal is desirable. Moreover, cholesteric liquid crystal may be added to the 
oart, or dichroic coloring matter and mere coloring matter may be added. Furthermore, spacers, such as a 
viscosity controlling agent, an alumina particle, and a glass fiber, other additives, etc. may be added to this. 
.0057] Refractive-index anisotropy deltan of liquid crystal It is the important factor which determines an 
slectro-optics property. In order to take the large dispersion nature in the condition of not applying electric field, 
t is desirable that the refractive-index anisotropy of the liquid crystal to be used is 0.18 or more, and 0.20 or 
nore are more desirable especially. 

.0058] When making it in agreement [ the refractive index of liquid crystal and a resin matrix ] in this invention at 
:he time of electrical-potential-difference impression, since the permeability at the time of transparency 
secomes high, it is desirable. For this reason, it is desirable to carry out as [ be / use the nematic liquid crystal 
af a forward dielectric anisotropy, and / the Tsunemitsu refractive index (no) of liquid crystal / mostly in 
agreement with the refractive index np of a resin matrix ]. At this time, high transparency is acquired at the time 
>f electrical-potential-difference impression. It is desirable to specifically fill the relation of no-0.03<np<no +0.05. 

.0059] As for the liquid crystal by which distributed maintenance is carried out into a resin matrix, it is desirable 
:hat they are the independent particle or the particle which the part opened for free passage. Since it is 
:ompatible in the high permeability at the time of driving by high scattering power and a high low battery, this is 
jffective. Dispersion is caused by existence of the interface of liquid crystal and resin. For this reason, 
iispersion nature improves, so that the area of this interface is large. 

0060] It is important to make [ many ] independently resin and the separated amount of liquid crystal, namely, 
o make [ many ] liquid crystal grain density with a certain optimal mean particle diameter, in order to increase 
he area of this interface. However, if resin and the separated amount of liquid crystal are increased, it will come 
o take the structure which each liquid crystal particle came to open for free passage someday, and all liquid 
:rystal opened for free passage further. Since this leads to loss of resin and the separated liquid crystal 
iterface, it leads to the fall of scattering power. 

0061] Moreover, in order to make driver voltage low, it is important that each liquid crystal held in resin has 
Jmost equal drive electric field. For that, it is more advantageous for liquid crystal to have a clear interface 
•etween resin, loss of an interface leads to distribution of drive electric field, and there is an inclination which 
roduces the fall of a contrast ratio and the rise of driver voltage. For this reason, as for the liquid crystal by 
/hich distributed maintenance is carried out into resin, it is desirable that it is the particle which the 
idependent particle or part which exists in high density opened for free passage. 

D062] The above-mentioned explanation explains the case of an independent liquid crystal optical element, 
/hen making each liquid crystal display component divide and penetrate the light of RGB3 color using three 
quid crystal display components so that it may use for a projection mold liquid crystal display etc., it is desirable 
d adjust the refractive index of the particle size of liquid crystal, a substrate gap, and liquid crystal etc. for 
very color, and to arrange the property for every color. 

)063] Moreover, in order to raise the dispersion nature at the time of non-electric field, it is effective to make 
le volume fraction phi of the liquid crystal which can operate liquid crystal resin complex increase. phi> 20% is 
esirable, and for having higher dispersion nature, phi> 35% is desirable, and it is phi> 45% of specifically still more 
esirable. If phi becomes not much large, since the structural stability of liquid crystal resin complex will worsen 
n the other hand, phi< 70% is desirable. 

)064] As for the liquid crystal optical element in this invention, it is desirable to make it mostly in agreement 
ith the Tsunemitsu refractive index (nO) of the liquid crystal which the refractive index of the resin matrix uses. 



n this case, when the electrical potential difference is not impressed, a dispersion condition (that is, nebula 
condition) is compulsorily indicated to be the liquid crystal which has not been arranged perpendicularly to a 
substrate by the difference in the refractive index of a resin matrix. For this reason, as for the part without an 
electrode, light is scattered about. 

".0065] Since light does not reach a projection screen even if no parts other than a picture element part part 
)repare a light-shielding film, since light is scattered about in using this liquid crystal optical element as a 
projection mold display, it looks black. By this, in order to prevent the leakage of the light from parts other than a 
>ixel electrode, it is not necessary to shade any parts other than a pixel electrode by a light-shielding film etc. 
r or this reason, it also has the advantage that the formation process of a light-shielding film becomes 
Jhnecessary. 

0066] Electric field are impressed to the pixel of the request to this. In a part for the picture element part to 
vhich this electric field were impressed, liquid crystal arranges and the Tsunemitsu refractive index (no) of liquid 
crystal and the refractive index (np) of a resin matrix are in agreement. This shows a transparency condition, and 
>y the pixel of the request concerned, light will penetrate and it is brightly displayed on a projection screen. 
.0067] That part can always be made into a light transmission condition by stiffening only a specific part for this 
component, in the case of this hardening process, where an electrical potential difference high enough is 
mpressed. When there is a thing which wants to indicate by fixed, such a usual state transparency part may be 
brmed. 

0068] Moreover, the liquid crystal display component in this invention can perform color display by preparing a 
iolor filter. 3 ******** of this color filter are good for one liquid crystal display component, and 1 ******** ma y 
ilso combine three of these with one liquid crystal display component. This color filter may be prepared in the 
ilectrode surface side of a substrate, and may be prepared outside. 

0069] Moreover, it may be made to perform color display by mixing the color, the pigment, etc. into liquid crystal 
esin complex. 

0070] Drawing 1 is the mimetic diagram of the projection mold liquid crystal display using the liquid crystal 
lisplay component shown in drawing 2 . In drawing 1 , the incident light study system in which the light source 
or projection and 21 contain a liquid crystal display component in, and, as for 13, 1 1 contains a lens, an aperture, 
rtc. and 14 show the projection screen to project. In addition, the incident light study system contains the 
iperture which is the plate with which the hole opened, the spot 15, the condenser lens 16, and the projector 
3ns 17 in this example. 

0071] Drawing 2 is a sectional view in one example of the liquid crystal display component in this invention, and 
5 a sectional view at the time of using a active-matrix substrate, it sets to drawing 2 — the glass for [ 1 ] 
ctive-matrix substrates in a liquid crystal display component and 2 — Substrates, such as plastics, and 3 ITO 
In203-Sn02), the pixel electrode of Sn02 grade, substrates, such as glass for [ 4 / ] counterelectrode 
ubstrates in active elements, such as a transistor, diode, and a nonlinear resistance component, and 5, and 
lastics, and 6 — ITO and Sn02 etc. — a counterelectrode and 7 show the liquid crystal resin complex pinched 
mong both substrates. 

D072] When using 3 terminal components, such as TFT (thin film transistor), as an active element a 
ounterelectrode substrate should just prepare a solid electrode common to all pixels. When using 2 terminal 
omponents, such as an MIM component and a PIN diode, a counterelectrode substrate is carried out in stripe- 
ke patterning. 

3073] Moreover, as an active element in using TFT, as a semiconductor material, silicon is suitable and it 
btains. Since especially polycrystalline silicon does not have photosensitivity like amorphous silicon, whether it 
oes not shade the light from the light source by the light-shielding film or it is not a strict light-shielding film, it 
annot malfunction easily, and is desirable. When using this polycrystalline silicon as a projection mold liquid 
rystal display like this invention, the strong light source for projection can be used and a bright display is 
btained. 

)074] Moreover, in order to inhibit the leakage of the light from between pixels in the case of the conventional 
N liquid crystal optical element, a light-shielding film is formed between pixels in many cases. In this case, a 
Dincidence light-shielding film can be formed also in an active element part in passing. For this reason, forming 
light-shielding film in an active element part seldom affects the whole process. That is, even if it will not form a 
jht-shielding film in an active element part, using polycrystalline silicon as an active element, a process cannot 
3 reduced if it is necessary to form a light-shielding film between pixels. 

I075] On the other hand, it is desirable to use the liquid crystal resin complex it was made mostly in agreement 
complex ] with the Tsunemitsu refractive index (no) of the liquid crystal which the refractive index of a resin 
atrix uses like the above-mentioned in this invention. Thereby, on the projection screen on which it was 
ojected by scattering about light, since it becomes black, it is not necessary to form a light-shielding film 
3tween pixels in the part which does not impress electric field. On the other hand, when using polycrystalline 
licon as an active element it is not necessary to form a light-shielding film in an active element part. For this 
ason, the process which forms a light-shielding film can be abolished and productivity improves. 



[0076] In addition, it can be used, if a light-shielding film is formed in the semi-conductor part even if it uses 
amorphous. silicon. Although it is usually used as a transparent electrode, an electrode is good also as reflectors, 
such as chromium and aluminum, when using it as a liquid crystal display of a reflective mold. 
[0077] In addition to this, the liquid crystal optical element used for this invention may carry out the laminating 
of an infrared cut filter, the ultraviolet-rays cut-off filter, etc., or may print an alphabetic character, a graphic 
Form, etc., and the liquid crystal optical element of two or more sheets may be made to be used for it. 
.0078] Furthermore, in this invention, the laminating of the guard plates, such as a glass plate and a plastic 
sheet, may be carried out to the outside of this liquid crystal optical element. Thereby, even if it pressurizes the 
Front face, the danger of damaging becomes low and safety improves. 

0079] As a hardenability compound which constitutes the above-mentioned liquid crystal resin complex from 
:h\s invention, when using a photoresist compound, use of a photo-curing vinyl system compound is desirable. 
Specifically, a photoresist acrylic compound is desirable. 

0080] When a photoresist compound is used, as for the liquid crystal of this invention, it is desirable to dissolve 
a photoresist compound in homogeneity. And the hardened material after optical exposure does not dissolve, or 
et it be what has the difficult dissolution. When using the constituent of liquid crystal, what has as near the 
solubility of each liquid crystal as possible is desirable. 

.0081] It is not necessary to evaporate the mere solvent and the water which become unnecessary at the time 
>f hardening in this invention by using liquid crystal as a solvent as liquid crystal resin complex, and stiffening a 
)hotoresist compound by optical exposure. For this reason, since it can harden by the sealing system, the 
nanufacturing method of the impregnation to the conventional eel can adopt as it is, and dependability becomes 
ligh. Furthermore, since it also has the effectiveness of pasting up two substrates with a photoresist compound, 
Jependability becomes high more. 

.0082] In this invention, the danger that an up-and-down transparent electrode willshort-circuit becomes low by 
;onsidering as liquid crystal resin complex in this way. Furthermore, it is necessary to control neither orientation 
lor a substrate gap strictly like the display device of the usual TN mold, and the liquid crystal optical element 
vhich can control a transparency condition and a dispersion condition can be manufactured with very sufficient 
iroductivity. 

0083] The light source for projection, an incident light study system, a projection screen, etc. can use the light 
;ource for projection from the former, an incident light study system, and a projection screen, and should just 
trrange a liquid crystal display component between the light source for projection, and an incident light study 
ystem. Of course, the image of two or more liquid crystal display components is compounded using optical 
ystem, and you may make it display it. Moreover, a cooling system may be added to this or TV channel display 
f LED etc. may be added. 

0084] When displaying this projection mold especially, display contrast can be enlarged by installing the 
quipment which reduces the diffused light on an optical path, for example, an aperture and a spot as shown by 
5 of drawing 2 . 

3085] Namely, the equipment which reduces the diffused light takes out the light (light in which the amount of 
icture element part penetrates the part of a transparency condition) which goes straight on to incident light 
mong the light which passed the liquid crystal optical element, and should just reduce the light (light on which 
quid crystal resin complex is scattered in the part of a dispersion condition) which does not go straight on. As 
>r especially the light that goes straight on, it is desirable to reduce the light which does not go straight on, i.e., 
ie diffused light, without reducing. 

)086] As concrete equipment, like drawing 1 , it consists of a liquid crystal display component and an incident 
ght study system, and there are some which formed the liquid crystal display component 12, the condenser lens 
6, the aperture which is the plate with which the hole opened and a spot 15, and the projector lens 17. 
)087] According to this example, it is condensed with a condenser lens 16, the light which goes straight on to 
tcident light among the light which came out of the light source for projection, and passed the liquid crystal 
splay component 12 passes the hole which was able to be opened in the aperture or the spot 15, and through 
-ojection of the projector lens 17 is carried out. On the other hand, the light which was scattered with the liquid 
-ystal display component 12 and which does not go straight on does not pass the hole which was able to be 
Dened in the aperture or the spot 15, even if condensed with a condenser lens 16. For this reason, it will not be 
•ojected on the scattered light and a contrast ratio improves. 

I088] Moreover, it can also be made to project through the projector lens which arranges aslant the mirror 
hich has a small area instead of an aperture or a spot 15 as other examples in the same location, was made to 
fleet it in it, and has been arranged on the optical axis. Moreover, a spot, a mirror, etc. may be installed in the 
cation to which a beam of light is extracted with a projector lens, without using such a condenser lens, 
oreover, even if it does not use a special aperture etc., the focal distance of the lens for projection and 
>erture may be chosen so that the scattered light may be removed. 

089] Moreover, a micro-lens system etc. can also be used. To the incident light study system side of a liquid 
ystal display component, a micro-lens array and the spot array by which the warm hole was array-ized can be 



arranged, and, specifically, the unnecessary scattered light can be removed. In this case, since the optical path 
ength required for. scattered-light removal can be shortened very much, it has the advantage that the whole 
projection mold display is made into a compact. It is also effective to incorporate the dispersion removal system 
which is equipment which reduces the diffused light in an incident light study system about compaction of the 
optical path length. In this case, while optical system becomes simple rather than it installs an incident light 
study system and a dispersion removal system independently, size can be stopped small. 

.0090] Such optical system can perform composition of a mirror, a dichroic mirror, prism, a dichroic prism, a lens, 
3tc. and a combination and an image, and colorization. Moreover, colorization of an image is possible also by 
combining with a color filter. 

.0091] What is necessary is just to set up the ratio of the rectilinear-propagation component and dispersion 
component which reach on a projection screen so that it may be controllable and desired display contrast and 
Jisplay brightness can be obtained with the focal distance of paths, such as a spot and a mirror, and a lens. 
0092] When using the equipment which reduces the diffused light like drawing 1 , in order to raise the brightness 
>f a display, the more parallel thing of the light by which incidence is carried out to a liquid crystal display 
component from the light source for projection is desirable. For that purpose, it is high brightness and it is 
Jesirable the light source near the point light source as much as possible and to constitute the light source for 
projection combining a concave mirror, a condenser lens, etc. 

0093] Moreover, although the transparency mold liquid crystal display mainly explained in the above-mentioned 

explanation, you may be the projection mold liquid crystal display of a reflective mold. For example, a small mirror 

s arranged instead of a spot and only a required light can be taken out 

0094] 

Example] 

^ nematic liquid crystal (deltan =0.24, deltaepsilon=1 1.8, K33 =15x1 0-1 2N, and eta=40cSt) and an acrylate 
nonomer forward in an example 1 dielectric anisotropy Two sorts (2-ethylhexyl acrylate, 2-hydroxyethyl 
icrylate), 2 organic-functions urethane acrylate oligomer ("11X4101" by Nippon Kayaku Co., Ltd.), and a 
♦hotoreaction initiator were dissolved in homogeneity, and non-hardened mixture was manufactured. The molar 
raction of the liquid crystal in mixture was 66wt(s)%. 

0095] On the other hand, the seal of the active-matrix substrate with which polycrystalline silicon TFT was 
Drmed for every pixel, and the counterelectrode substrate with which the whole surface solid electrode was 
Drmed was carried out by the sealant arranged to the periphery, and the eel of 1 3 micrometers of electrode 
ubstrate gaps was formed. 

3096] After injecting into this eel the mixture which is not hardened [ above ], it was made to harden by 
Itraviolet-rays exposure, and considered as liquid crystal resin complex. The driver voltage of this liquid crystal 
isplay component is abbreviation. It was 8V. the dielectric constant below the threshold electrical potential 
ifference of this liquid crystal resin complex (measurement electrical-potential-difference = 0.3V) — 1kHz — 
bout 8.2 it was . 

3097] When this liquid crystal display component was driven with the video signal, the dynamic image which 
oes not almost have printing at the time of the change of an image was obtained, moreover, the place which 
onsidered as the projection mold display combining this component, and the source of incident light and an 
icident light study system, and projected the image on the screen — the contrast ratio on a screen — about 
10 it was . In addition, the converging angle (for converging-angle delta=2tan-1 (phi/2f) and phi, the diameter of 
n aperture and a spot and f are the focal distance of a lens) of an incident light study system is [ full width ]. It 
ould be 6 times. 

)098] The mixture excluding liquid crystal from the aforementioned mixture is created, ultraviolet curing of this 
tixture is carried out, and it is thickness abbreviation. 500 micrometers and a film with a die length of about 
5mm were manufactured, the place which measured the modulus of elasticity (dynamic modulus) of this film 
sing the viscoelasticity measuring device (cage en tech company make and LEO Vibron DDV mold) — 20 
agrees C 5x106 N/m2 and 40 degrees C 3x105 N/m2 it is — it decreased in monotone to the rise of 
>mperature. 

►099] Moreover, the temperature used as the maximum of a loss modulus was -10 degrees C. In addition, the 
equency of 1 1Hz and a dynamic strain a Measuring condition 1% or less of sinusoidal amplitude is applied, and it 
a programming rate. It is measurement by hauling in a part for 3-degree-C/. 

100] Only the examples 1 and 2 of a comparison and an example 2 resin ingredient were replaced with, and the 
;tive-matrix liquid crystal display component was created almost like the example 1. 

101] As an example J of a comparison, it is an example 1. 2 organic-functions urethane acrylate oligomer was 
placed with "M1200" by Toagosei. Driver voltage of this component It was 9V. 

102] As an example 2 of a comparison, example 1 differed from a part of monomer, and 2-ethylhexyl acrylate 
is replaced with 2 organic-functions acrylate monomer ("SR640" by Sartomer). The driver voltage of this 
■mponent was 12V. 

103] one third of the oligomer "M1200" which a part of oligomer differed in the example 1 of a comparison, and 



was used in the example 1 of a comparison as an example 2 It transposed to the hardenability resin which 
prepared the acryloyl radical in the both ends of molecular-weight about 3000 dimethylsiloxane, and liquid crystal 
resin complex was obtained. The driver voltage of this component was 10V. 

[0104] These liquid crystal display components were driven with the video signal, and the seizure phenomenon at 
the time of the change of an image was investigated. Moreover, it considered as the projection mold display 
combining this component, and the source of incident light and an incident light study system, the image was 
projected on the screen, and the contrast ratio on a screen was measured. In addition, the converging angle of 
an incident light study system is [ full width ]. It could be 6 times. 

L0105] The mixture excluding liquid crystal from three kinds of aforementioned mixture is created, ultraviolet 
oaring of this mixture is carried out, and it is thickness abbreviation. 500 micrometers and a film with a die length 
of about 15mm were manufactured. The elastic modulus in 20 degrees C of this film and 40 degrees C was 
neasured with the viscoelasticity measuring device. 

.0106] Moreover, the temperature used as the maximum of the loss modulus resulting from the glass transition 
of a principal chain was measured. In addition, the Measuring condition was made to be the same as that of an 
sxample 1. Moreover, the magnitude (area of the hysteresis loop) of the hysteresis in the electrical-potential- 
difference-permeability property of this component was also measured. 

[0107] These results are shown in Table 1. About the seizure phenomenon at the time of the change of an 
mage, existence and an elastic modulus are N/m2, and the temperature used as the maximum of a loss modulus 
s **, and shows the magnitude of a hysteresis by the ratio to the magnitude (area of the hysteresis loop) of the 
lysteresis of an example 1. In addition, the elastic modulus all decreased in monotone to the rise of temperature 
rom 20 degrees C to 40 degrees C. 
0108] 
iTable 1] 
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0109] 

Effect of the Invention] In the projection mold liquid crystal display of this invention, as a liquid crystal 
igredient pinched between the substrates with an electrode of the pair of the liquid crystal display component 
o be used, since the liquid crystal optical element which pinched the liquid crystal resin complex which can 
ontrol a dispersion condition and a transparency condition electrically is used, a polarizing plate is unnecessary 
nd the permeability of the light at the time of transparency can be improved sharply. 

31 10] Also in the drive for which the projection mold liquid crystal display of this invention used IC for a drive 
or the conventional TN liquid crystal optical elements, it has a high contrast ratio and the display of high 
rightness is attained. 

31 1 1] Furthermore, according to this invention, also when a gradation drive is performed, the gradation display 
ut of which halftone came finely can be performed, and the printing phenomenon based on a hysteresis can be 
educed. For this reason, the liquid crystal optical element of this invention is effective in a projection mold 
isplay, there is no printing of an image, and the bright good projection mold display of a contrast ratio is 
btained. Moreover, the light source can also be miniaturized. 

)1 12] Moreover, since it is not necessary to use a polarizing plate, it also has the advantage that there are few 
avelength dependencies of an optical property and the color correction of the light source etc. almost becomes 
eedlessness. Moreover, since the trouble of destruction of the active element by orientation processing of 
jbbing indispensable to a TN liquid crystal optical element etc. or generating of static electricity accompanying 
is also avoided, the manufacture yield of a liquid crystal optical element can be raised sharply. 
)1 13] Furthermore, since after hardening has become film-like, this liquid crystal resin complex cannot produce 
»e trouble of destruction of the active element by the short circuit between substrates by the pressurization of 
substrate, or migration of a spacer easily, either. 

1114] Moreover, this liquid crystal resin complex is equivalent to the case where specific resistance is in 
jnventional TN mode, and does not need to prepare big storage capacitance for every pixel electrode like the 
>nventional DS mode. For this reason, the design of an active element is easy, and it is easy to enlarge the rate 



of an effective pixel electrode surface product, and the power consumption of a liquid crystal optical element 
can be kept.few. , 

[0115] Furthermore, since manufacture becomes possible only by removing an orientation film formation process 
from the production process of the conventional liquid crystal optical element in TN mode, production is easy. 
{0116] Moreover, the liquid crystal optical element using this liquid crystal resin complex also has the features 
that the response time is short, and the display of an animation is also easy for it. Furthermore, since the 
electro-optics property (electrical-potential-difference-permeability) of this liquid crystal optical element is a 
comparatively gently-sloping property as compared with the liquid crystal optical element in TN mode, 
application to a gradation display is also easy for it. 

Q1 1 7] Moreover, as for the projection mold liquid crystal display of this invention, it is desirable to make it 
nostly in agreement [ the refractive index of a resin matrix and the Tsunemitsu refractive index of liquid 
crystal ]. Thereby, in the part which does not impress electric field, since light is scattered about, even if it does 
lot shade any parts other than a pixel by the light-shielding film, there is no leakage of light at the time of 
projection, and it is not necessary to shade the gap between contiguity pixels. 

.01 18] For this reason, by using the active element by polycrystalline silicon as an active element especially, the 
ight source for projection of high brightness without a light-shielding film can be used for an active element part, 
ind the projection mold liquid crystal display of high brightness can be obtained easily. Furthermore in this case, 
a light-shielding film completely needs to be prepared, and a production process can be facilitated further. 
.01 19] Generally, liquid crystal solidification object complex can be used for a display device, and a high contrast 
atio can be obtained by considering as a projection mold display further. It is because the scattered light and 
he rectilinear-propagation transmitted light are separable with optical system using directive high incident light. 
0120] However, when using the display device which consists of liquid crystal solidification object complex as a 
ight valve of a projection mold indicating equipment, since it becomes the light of high density extremely, when 
he temperature in a display device rises or temperature unevenness arises, the factor which makes a contrast 
all and degradation of the display grace of the display unevenness within the screen cause will produce incident 
ight. 

0121] Moreover, in a projection mold display, since dispersion of light and a penetrable difference are projected 
>n the display screen as it is, the hysteresis phenomenon of driver voltage pair transparency / dispersion 
property in the part of a display device will produce the seizure phenomenon on the display screen, and will spoil 
lisplay grace remarkably. 

0122] Such a trouble is solvable with the configuration of the projection mold liquid crystal display by this 
ivention. As mentioned above, by reducing a hysteresis, the delicate gradation nature in a high contrast display 
an also be expressed, and the high-definition image which is the high brightness which is not in the former, and 
ias gradation nature can be offered. Furthermore, the display of high density is attained with combination with a 
ctive-matrix drive circuit etc. 

3123] In the range of the magnitude of the particle of the liquid crystal in the liquid crystal solidification object 
omplex used by this invention, the fall of the resolution by control of light being transparency / dispersion mold 
oes not pose a problem, but very good high resolution can be attained, and the projection mold display of high 
ensity is obtained by high brightness. 

3124] Application various by within the limits which does not lose the effectiveness of this invention is possible 
3r this invention outside this. 
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rECHNICAL FIELD ^ 



Industrial Application] This invention relates to the projection mold liquid crystal display using the liquid crystal 
optical element by which distributed maintenance of the liquid crystal was carried out into the resin matrix 
>etween the substrates with an electrode of a pair. 
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3 RIOR ART 



Description of the Prior Art] The liquid crystal display is widely used for the personal word processor, the hand 
leld computer, Pocket TV, etc. in recent years taking advantage of the features, such as the low power and a 
ow-battery drive. It is observed especially and the liquid crystal display component which has arranged the 
ictive element for every pixel electrode is developed briskly. 

0003] in the DSM mold, although the liquid crystal display component which used the liquid crystal of a DSM 
dynamic scattering) mold was also proposed, since such a liquid crystal display component has the high current 
'alue which flows the inside of liquid crystal, there is a fault that the consumed electric current is large, what 
ises TN (the twist — nematic) mold liquid crystal in current has become in use, and it has appeared in the 
iommercial scene as a pocket TV at the beginning. In the TN liquid crystal, since the leakage current is very 
mall and there is little power consumption, it is suitable for the application which uses a cell as a power source. 
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EFFECT OF THE INVENTION 



Effect of the Invention] In the projection mold liquid crystal display of this invention, as a liquid crystal 
ngredient pinched between the substrates with an electrode of the pair of the liquid crystal display component 
o be used, since the liquid crystal optical element which pinched the liquid crystal resin complex which can 
:ontrol a dispersion condition and a transparency condition electrically is used, a polarizing plate is unnecessary 
md the permeability of the light at the time of transparency can be improved sharply. 

0110] Also in the drive for which the projection mold liquid crystal display of this invention used IC for a drive 
or the conventional TN liquid crystal optical elements, it has a high contrast ratio and the display of high 
tightness is attained. 

0111] Furthermore, according to this invention, also when a gradation drive is performed, the gradation display 
>ut of which halftone came finely can be performed, and the printing phenomenon based on a hysteresis can be 
educed. For this reason, the liquid crystal optical element of this invention is effective in a projection mold 
lisplay, there is no printing of an image, and the bright good projection mold display of a contrast ratio is 
obtained. Moreover, the light source can also be miniaturized. 

01 12] Moreover, since it is not necessary to use a polarizing plate, it also has the advantage that there are few 
wavelength dependencies of an optical property and the color correction of the light source etc. almost becomes 
leedlessness. Moreover, since the trouble of destruction of the active element by orientation processing of 
ubbing indispensable to a TN liquid crystal optical element etc. or generating of static electricity accompanying 
: is also avoided, the manufacture yield of a liquid crystal optical element can be raised sharply. 
01 13] Furthermore, since after hardening has become film-like, this liquid crystal resin complex cannot produce 
he trouble of destruction of the active element by the short circuit between substrates by the pressurization of 
substrate, or migration of a spacer easily, either. 

0114] Moreover, this liquid crystal resin complex is equivalent to the case where specific resistance is in 
onventional TN mode, and does not need to prepare big storage capacitance for every pixel electrode like the 
onventional DS mode. For this reason, the design of an active element is easy, and it is easy to enlarge the rate 
f an effective pixel electrode surface product, and the power consumption of a liquid crystal optical element 
an be kept few. 

3115] Furthermore, since manufacture becomes possible only by removing an orientation film formation process 
-om the production process of the conventional liquid crystal optical element in TN mode, production is easy. 
31 16] Moreover, the liquid crystal optical element using this liquid crystal resin complex also has the features 
hat the response time is short, and the display of an animation is also easy for it. Furthermore, since the 
lectro-optics property (electrical-potential-difference-permeability) of this liquid crystal optical element is a 
omparatively gently-sloping property as compared with the liquid crystal optical element in TN mode, 
pplication to a gradation display is also easy for it. 

31 17] Moreover, as for the projection mold liquid crystal display of this invention, it is desirable to make it 
mostly in agreement [ the refractive index of a resin matrix and the Tsunemitsu refractive index of liquid 
rystal ]. Thereby, in the part which does not impress electric field, since light is scattered about, even if it does 
ot shade any parts other than a pixel by the light-shielding film, there is no leakage of light at the time of 
rojection, and it is not necessary to shade the gap between contiguity pixels. 

)1 18] For this reason, by using the active element by polycrystalline silicon as an active element especially, the 
?ht source for projection of high brightness without a light— shielding film can be used for an active element part, 
id the projection mold liquid crystal display of high brightness can be obtained easily. Furthermore in this case, 
light-shielding film completely needs to be prepared, and a production process can be facilitated further. 
)1 19] Generally, liquid crystal solidification object complex can be used for a display device, and a high contrast 
itio can be obtained by considering as a projection mold display further. It is because the scattered light and 
>e rectilinear-propagation transmitted light are separable with optical system using directive high incident light. 
)120] However, when using the display device which consists of liquid crystal solidification object complex as a 
jht valve of a projection mold indicating equipment, since it becomes the light of high density extremely, when 
le temperature in a display device rises or temperature unevenness arises, the factor which makes a contrast 



Fall and degradation of the display grace of the display unevenness within the screen cause will produce incident 
light. 

[0121] Moreover, in a projection mold display, since dispersion of light and a penetrable difference are projected 
Dn the display screen as it is, the hysteresis phenomenon of driver voltage pair transparency / dispersion 
property in the part of a display device will produce the seizure phenomenon on the display screen, and will spoil 
display grace remarkably. 

.01 22] Such a trouble is solvable with the configuration of the projection mold liquid crystal display by this 
nvention. As mentioned above, by reducing a hysteresis, the delicate gradation nature in a high contrast display 
^an also be expressed, and the high-definition image which is the high brightness which is not in the former, and 
las gradation nature can be offered. Furthermore, the display of high density is attained with combination with a 
active-matrix drive circuit etc. 

0123] In the range of the magnitude of the particle of the liquid crystal in the liquid crystal solidification object 
complex used by this invention, the fall of the resolution by control of light being transparency / dispersion mold 
ioes not pose a problem, but very good high resolution can be attained, and the projection mold display of high 
Jensity is obtained by high brightness. 

.0124] Application various by within the limits which does not lose the effectiveness of this invention is possible 
: or this invention outside this. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When using the liquid crystal display component which has arranged 
the active element in DS mode, the own leakage current of liquid crystal is large. For this reason, big storage 
capacitance had to be prepared in each pixel and juxtaposition, and it had the trouble that the power 
consumption of the liquid crystal display component itself became large. 

.0005] In TN mode, since the own leakage current of liquid crystal is very small, it is not necessary to add big 
storage capacitance, and power consumption of the liquid crystal display component itself is made small. 
However, in TN mode, since two polarizing plates are needed, it has the trouble that the permeability of light is 
small. When performing color display especially using a color filter, it can use several% of the light which carries 
Dut incidence, and the strong light source will be needed, therefore power consumption will be made to increase 
as a result. 

0006] Moreover, in case an image is projected, the very strong light source is needed, and it has the trouble of 
:he effect on the liquid crystal display component by that high contrast is hard to be acquired on a projection 
screen, and generation of heat of the light source. 

0007] Then, the liquid crystal resin complex which carried out distributed maintenance of the nematic liquid 
crystal into the resin matrix is used that the technical problem in TN mode should be solved, and the mode 
which can be driven by the low battery using the dispersion-transparency property not more than 10V is 
jroposed. 

.0008] However, in the conventional liquid crystal resin complex, the hysteresis existed in the electrical- 
>otential-difference-permeability property, i.e., it has the technical problem that permeability differs at the time 
>f a pressure up and pressure lowering, therefore there was a trouble that the printing phenomenon in which the 
nformation on a front screen will remain over several seconds or more at the time of change of the display 
screen might arise. 
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MEANS 



[Means for Solving the Problem] 
[0005] 

This invention can solve the above-mentioned technical problem by having the following 

configuration. 

[0006] 

In the printing system by which it is the printing system which consists of an airline printer and 
two or more information processors, and an information processor acquires and holds the 
information on an airline printer (1) Said information processor It has an information- 
requirements means to require information of said airline printer. Said airline printer It is the 
printing system which has an information response means to return information, to a demand of 
said information-requirements means from said information processor, and is characterized by 
said information processor having a notice means of information to notify said acquired 
information to other information processors 
[0007] 

(2) In the control approach of a printing system that are the control approach of the printing 
system which consists of an airline printer and two or more information processors, and an 
information processor acquires and holds the information on an airline printer Said information 
processor has the information-requirements step which requires information of said airline 
printer. Said airline printer It is the printing system control approach which has the information 
response step which returns information to the demand of said information-requirements step 
from said information processor, and is characterized by said information processor having the 
notice step of information which notifies said acquired information to other information 
processors. 
[0008] 

It is the storage which stored the printing control program performed by the printing system 
which consists of an information processor and an airline printer. (3) Said information processor 
It has the information-requirements step which requires information of said airline printer. Said 
airline printer It has the information response step which returns information to the demand of 
said information-requirements step from said information processor. Said information processor 
It has the notice step of information which notifies said acquired information to other information 
processors. Said information processor The storage characterized by storing the control program 
of the printing system characterized by having the step which has an internal timer and makes 
information requirements an airline printer for every fixed time amount progress. 
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EXAMPLE 



Example] 

\ nematic liquid crystal (deltan =0.24, deltaepsilon=1 1.8, K33 =15x1 0-1 2N, and eta=40cSt) and an acrylate 
nonomer forward in an example I dielectric anisotropy Two sorts (2-ethylhexyl acrylate, 2-hydroxyethyl 
icrylate), 2 organic-functions urethane acrylate oligomer ("UX410r' by Nippon Kayaku Co., Ltd.), and a 
>hotoreaction initiator were dissolved in homogeneity, and non-hardened mixture was manufactured. The molar 
raction of the liquid crystal in mixture was 66wt(s)%. 

0095] On the other hand, the seal of the active-matrix substrate with which polycrystalline silicon TFT was 
brmed for every pixel, and the counterelectrode substrate with which the whole surface solid electrode was 
ormed was carried out by the sealant arranged to the periphery, and the eel of 13 micrometers of electrode 
;ubstrate gaps was formed. 

0096] After injecting into this eel the mixture which is not hardened [ above ], it was made to harden by 
iltraviolet-rays exposure, and considered as liquid crystal resin complex. The driver voltage of this liquid crystal 
lisplay component is abbreviation. It was 8V. the dielectric constant below the threshold electrical potential 
lifference of this liquid crystal resin complex (measurement electrical-potential-difference = 0.3V) — 1kHz — 
ibout 8.2 it was . 

0097] When this liquid crystal display component was driven with the video signal, the dynamic image which 
loes not almost have printing at the time of the change of an image was obtained, moreover, the place which 
;onsidered as the projection mold display combining this component, and the source of incident light and an 
ncident light study system, and projected the image on the screen — the contrast ratio on a screen — about 
10 it was . In addition, the converging angle (for converging-angle delta=2tan-1 (phi/2f) and phi, the diameter of 
m aperture and a spot and f are the focal distance of a lens) of an incident light study system is [ full width ]. It 
;ould be 6 times. 

0098] The mixture excluding liquid crystal from the aforementioned mixture is created, ultraviolet curing of this 
nixture is carried out, and it is thickness abbreviation. 500 micrometers and a film with a die length of about 
5mm were manufactured, the place which measured the modulus of elasticity (dynamic modulus) of this film 
ising the viscoelasticity measuring device (cage en tech company make and LEO Vibron DDV mold) — 20 
legrees C 5x106 N/m2 and 40 degrees C 3x105 N/m2 it is — it decreased in monotone to the rise of 
emperature. 

3099] Moreover, the temperature used as the maximum of a loss modulus was -10 degrees C. In addition, the 
-equency of 1 1 Hz and a dynamic strain a Measuring condition 1% or less of sinusoidal amplitude is applied, and it 
* a programming rate. It is measurement by hauling in a part for 3-degree-C/. 

D100] Only the examples 1 and 2 of a comparison and an example 2 resin ingredient were replaced with, and the 
ctive-matrix liquid crystal display component was created almost like the example 1. 

31 01] As an example J of a comparison, it is an example 1. 2 organic-functions urethane acrylate oligomer was 
Bplaced with "M1200" by Toagosei. Driver voltage of this component It was 9V. 

31 02] As an example 2 of a comparison, example 1 differed from a part of monomer, and 2-ethylhexyl acrylate 
'as replaced with 2 organic-functions acrylate monomer ("SR640" by Sartomer). The driver voltage of this 
omponent was 12V. 

)103] one third of the oligomer "M1200" which a part of oligomer differed in the example 1 of a comparison, and 
as used in the example 1 of a comparison as an example 2 It transposed to the hardenability resin which 
repared the acryloyl radical in the both ends of molecular-weight about 3000 dimethylsiloxane, and liquid crystal 
jsin complex was obtained. The driver voltage of this component was 10V. 

)104] These liquid crystal display components were driven with the video signal, and the seizure phenomenon at 
le time of the change of an image was investigated. Moreover, it considered as the projection mold display 
Dmbining this component, and the source of incident light and an incident light study system, the image was 
-ojected on the screen, and the contrast ratio on a screen was measured. In addition, the converging angle of 
i incident light study system is [ full width ]. It could be 6 times. 

1105] The mixture excluding liquid crystal from three kinds of aforementioned mixture is created, ultraviolet 



curing of this mixture is carried out, and it is thickness abbreviation. 500 micrometers and a film with a die length 
"of about 15 % mm w<=*re manufactured. The elastic modulus in 20 degrees C of this film and 40 degrees C was 
measured with the viscoelasticity measuring device. 

[0106] Moreover, the temperature used as the maximum of the loss modulus resulting from the glass transition 
-of a principal chain was measured. In addition, the Measuring condition was made to be the same as that of an 
example 1 . Moreover, the magnitude (area of the hysteresis loop) of the hysteresis in the electrical-potential- 
difference-permeability property of this component was also measured. 

[0107] These results are shown in Table 1. About the seizure phenomenon at the time of the change of an 
image, existence and an elastic modulus are N/m2, and the temperature used as the maximum of a loss modulus 
is **, and shows the magnitude of a hysteresis by the ratio to the magnitude (area of the hysteresis loop) of the 
hysteresis of an example 1. In addition, the elastic modulus all decreased in monotone to the rise of temperature 
from 20 degrees C to 40 degrees C. 
[0108] 
[Table 1] 
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DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1] The mimetic diagram showing the fundamental configuration of the projection mold active-matrix 
iquid crystal display of this invention. 

Drawing 2] The sectional view showing the fundamental configuration of the liquid crystal optical element used 
or this invention. 
Description of Notations] 

12: Liquid crystal optical element 
! Five : Substrate 
I : Pixel Electrode 
■ : Active Element 
■ : Counterelectrode 
1 : Liquid Crystal Resin Complex 
1 : Light Source for Projection 

3 : Incident Light Study System 

4 : Projection Screen 

5 : Spot 

6 : Condenser Lens 

7 : Projector Lens 
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DRAWINGS 



Drawing 11 




Drawing 2] 
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m ^/u 7 > 7. fim?<nm.J±- ^ii^^tt, ^b b b <7) 

[0 0 3 7] ±tE<03i^/U^— /<7>^.!Cfc^T, %tm 

-7 h y ^ * raffttftttflttt', '^B B BlB?iJt75^^t± 4 v ^ ,S 
MttftWSrJRfc-*-. ffli^ffi B B BWifo^^4 

B B B J; •) t-v h y , l^coflJioic 

<fc |r >ffiB e B^ffie?ij-r5(i«(c N -7 h y ^^co^^4l^4^ 

4±-^'vV ZCOfcJO, .«m»HfC0^ s B B ftV^^C75** 
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[0 0 3 8] m.miMz£z>i$&mm<Dmz. 
=¥-icfc9. ® B B s ge?inm^$n5 0 -asic, i<g B B B <o# 

li l~ 3/i mSST-feS, Z<Dtztb y vhy^ xcO#t£ 

IHcitCT-^ h 'J 9*<n&B&b fc*oT»ftwWEJiJ 10 

[0 0 3 9] t7f!iyxs)lo»?Bi:LT, -ttl-?-* 
^^^ B s B fiiX.(cii(-t5ffi B |WEFiJ^{l:^-?-cO^BFfc75pm 

*wx-#*«{kSr±i"5 - t *«#if fens. c<osf®-$ 

[0 0 4 0] rrolto?., K*?5K?»J«5*fti*lc, ^ 
h U ?*<Off£0C#'£JKU#5, IP*,, £>H*iV*5 Zi: 20 
**a*LV^ 3t#lcS£l,w h y ^xlcfc^TIi, ffofit 
•7 |- y ^^(7?^#S^HS$tiT^5l tlc&5 0 -ti 

[0 0 4 1] jfE^IC^H |C fcl NT 

SKBlcj: «j , M$tir^5«#(c*tLTffi B B B coE^j(i 
S£{k£ft, fc^f il ->*lii;i£$;Jx5 0 ±fz, 3t^ic 30 

twu^-£iD;i5 - ir(Cj:<9, j0Mi05E3Wffct t h y 

[0042] ttiizas^fc ^ h y ? * 
i- 5 my§ttft<r>w&m t ltii 2o°c t* 3x1 o : x/nf en 

P?&5. #IC, 1.5X10 : N7m"' WK^&^Ltv 
[0 0 4 3] -7 h y **<&3W4*;WSi-¥5»£"(ai, 

xc0^14*i4 H8£WLT*5*) , lOtt* lxio'.Vm" U 
±t £n£ = iiftco^.S,!f T-{£ffl$ft5i§-£-lcii, 20 

~40t<7>?figJgtT\ 3X10 ; .\/ra : - lXlo'X/V t £*l 
5c 5Xlo'x/m'J£*i:#J: 9 if* U\, 

[0 0 4 4] Sf", t^f y v*cD(6?)S&llfflBtl&fiS 
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[0 0 4 5] fcfc, rr-cv^«ett»ttt. 

[0 0 4 6] ttflfV h y ? ^<o»KW»i±, »IB<*>*-<? 

$ Ji T ^ T t , ft A L tzffiflZ X-Mtf. £ tl T h 

«t^. ffi B B B T'^LT^5«^IC(±, -IJIC, i^ B B B «tig 

^«»aE«»t trffli\ sic, ffi B B B (c£^sg?s^fijffl-r 

fgT-;fc5 0 h y ^^^lc^i-^ffi B B B *(i, fflir^* 
B B B Wif, aMBWWcJ:?)***). WJKWW-WL-C, 0 

[0047] tot, tt*-e«witfc-^ h v 

0 tiSv^HT^^n, 20tT- Sxio'x/m" (JlHijf 
£L<, 4X10 6 X/m' J &WiWSU> c i 

fc, TRtUTIi, 40°C-eiO :, X/m ; W±t$tl, 2X10 

B B B -CKffl L fc-v h y * ^ CO«^# tt*OffiX t * 5 

[0 0 4 8] — mil^-(Si(CH 3 ) s -0-) r - (^y->c 

mx-foiQ, zzxm^z>ffim<D-mz2\<Dj: 9*«js* 

[0 0 4 9] 1 j}-^-«*»ro«{kttfi][«>fti LT(± 

2~ 6ftg(75bW^, t h y ^^Sr*^i"5«fJ!iO 5wt 

t W ift/hcoi i: cottar 1. 5ffiFti±.*>5 bw^jff* 
[0 0 5 0] *flcW««it*ffii LT(±, «fbltl-±E 

s*, «{kttfk-fi-*ro« fkjc £ 9«stij|v h y ^ * 

CO ffl »«t «5g * ffM $ 4± 5 « t' ^ p If h ft Z> o Z<T) 

tic J: vmtmk<n3k<n>fam i &<r>'< : 7 > * h-? V 'J 9 * 
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[0 0 5 1] ffi B B B &^£fJ]t^ h y * * f L -a > 

7>x&®.ZZb bMWX'hZ. ttz. m&<D%L+<DB 
MWteRTX'hZo ztib, tengii <n/<y> 

mxthz, &m-fzm&<r>mm&ij&b £ £ t-cii, io 

5 < A £ < 13 

nmm&mz-t.zkAWt. l^i£h-c*>s. 

[0 0 5 2] A £ 11. Uf!) v^fttMc^i&mJEE^ 
i:Bfl«-f-5*-C*j*). ±PSI±. k^f-y->^(7?A#$J; 

a- # y ¥m$hm.izfim < 4 5 1 v ^ t n sjj&ft 

f«ttS:l4i84L4i\ 20 
[0 0 5 3] zftii, Kft8»i-7HI^^»^©t 
Eie^Ws^IB^iJlcJ; OS'Sci^feT-fc-S. 
(73 <t 9 &^T'f±, A f (iiElimiElcfoS '9 AtfcKfffli 

•5 r. £ ic «t "j mmmiz 4«i»Ti < * 5 £ 1 * 5 r. £ 

[0 0 5 4] t^fy ->*Wfj£$|;:(i. ftAfflfli 

S-*£ . £. ^ffli-5S B B B coslB*S*ttA f d\ 

A £ < l. '15 • £ » 30 

[0 0 5 5] A t *SwW«fflJ:9>:§^4:. i« 
fif coffi B B B w®j $ # ^ cos^- i*) <o A" # ft^B^ ft: £ 

9= £ .-. is, mig^ h y ^wRm-^i: tra«-r-5*T 
if £ . iiifA u iH5A { crisis 

o£/jS-5 s ..jo 
[0 0 5 6] 7 ocelli. *-*1-v9 i« B B B 

&di£i?sj)0 L it 0 , 2 fettfe3if^»/i 5 &*&j&&D L fi 
•J L T t> X l v £iblC. zniCttftPRffl, 7/U$-Mtt 
T^tf^ xJttfUS&WX'*— if- , ^cofiii^D^^ADx. 

[0057] mik<»®mm&3jii\n *>. mM#^#t£ 

&t4*rA# <&5fcfticii. f£ffli-5i« B B B coSW-^S^ 50 
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tt#0. 18tt±T**>5 w £##* L< , mzitO. 20&.±tf 

iy»*Li\ 

[oo5 8] *%wx^ mmwmmm^atmm-^ h 

(n. ) ^UMB^ h y ? *OJBUf*n. £ IStf—S-fS «fc 5 1" 
&btlZ> a mfottlCltn* -0.03<n P <n„ +0.05cDffl^|r 

mtz-tztmiiz li\ 

[0059] mm^ ? xyizftmizmztizmgh 
(±. m^LLtzn^, £tzit-^m>mmLtzftL*x*h& z 

ft, ZOT#E(7)BS^A#^(i£*«fcattl±l^±-r-5 0 
[0 0 6 0] iSHi^ttfli?, 
^iiA fcftfcti, Jfii UX^tflg £ Ltz®&m 
5r#-<i"5, BP*?, ig B ISi 1 ^S^#<i-5;£^SS 

icii-^ B B B^^:TiSiiLfc#5t^^SJ; 5lc*5 - 0 

[0 0 6 1 ] */c, IEltl«/±^fg< f 6 fc ft (Cli, ttflg 

tttll£wrfl(c}^o^s^iJ-t r -fc'9 , #ErofJi£|±iEifj« 

[0 0 6 2] ±ffic7?|ttB^T-(±, ^ffl^ttfi)t^3jl-7-0» 
IC, W^(j3fiOiK B B B«*^^ffll\ RGB3fe(0* 

I3^ B B B WSS. Sft'MMt, ffi B B B oS!?f*^^MSLr. 
&&mzi(n>!&tfiZffi7ixio< zt mm lis 

[0 0 6 3] t/i. *«*B*<&»fttt£|6]±$-fr5lc 

L< , J;9i*v»ftatt*r*1-5lc:i±<J>>35%jasiJ* l 
<, $e>ICI4*>45%as»*LV\ -**7J5fe$ 0 A# 

< 4 o £ , ;f$ B B B^git^f*wt«it$^t±^s < 4 s tz 

ft. <D<70%?5^f* LV\ 

[0064] ^mmx(Dm^^m^\t. t<»mm-? v 

-%drz>£i{z-tzzktim£Li,\ :coi^-, mnx> 5 
Ri*D$ftT^4i^»*fi, 3SWWlcS«icSiS*i6j|ciE 
?i|LT^4^i^ B a B £. h y ^7W§5f$ro4^i: 
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[0 0 6 5] IWffifafflf^fiWSS^lIt LT 
iLfti'fcft, -co- iicj; 0, .BUMES 

**Hro»j*iai« ^FK £ #5 t 1 > 0 fijj£ fc ^ri- 

[0 0 6 6] -niC0fp<Di®^|cm#^8liPi--5o -co 
*#£B]AO$ftfcB*fflS#-C-tt, ftAtfEPJU ffifiro 

-f5o Zixicj; oaiB*!8Sr*t, £K3rH0>BJlfC* 

[0 0 6 7] :<oltl:, z<DmitT.fenmiz!&fc(nu 

ll^S^L/i^t.cO/15^5±J^icii^(75j; 9 ftfjfii 
LT til*. 

[0 0 6 8] *^BJTCO^ H B B ^*^i±, #7- 

7-f /W'^-SraftJtiZ tic J; 9 9 ~ 

ZOijy — 74 iVf>— (4. 1 fico^el^T^*^ 

ic 3 feggitx ti^i. 1 mnm&tt^m^ 1 fe»»t 

TkZ.ft£3B&i^fcH±-Tt>±lv > :«*7-7-f/i/ 

[0 0 6 9] i« B B B ^g^^-fr^|C^, 
zSALTiK - tic J: 9. *7-a*SrtT5 J: ?ICLT 

[0070] Biu. m2\z^miB^m^^m\^ 

Jiftltffl**, 21<iiB*fl£^B^ % 1314 T/<- 
16. SttUVX^^-A/T-VSe 

[ 0 0 7 1 ] H 2 14. *«Wew«ft**3R^-W 1 MIC ' 
&it o tSrmMXh <0 . T ? 4 h y ? * fitt^ttffl 
Lf-if^co|SrSHT-fc5 = 0 2!-jo^T. KJflJS^^ 
Hi 1 . 2I4T?7M 7V h y ^Mffl^7X, 7=7 
7.1- y? 4?cOfi&. 314 I T O (In. 0., -SnO: ). SnO; l?co 

**f- ytm<nmm., 6141 TO. SnO? #CD*f|S]®i. 7 
ttftSfe'M iz&ft £ ft fcil&fittHI&if £«-*>f L -Ci - 

[0 0 7 2] mmm^t lttft (#mh7>v;* 

B^#iico-<^mii€:S(tix{iJ:v^ MiMlf, pi 
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N^*-K^cD2^|t^£flH^*3-ICI4. 

[0 0 7 3] ifc, i^iifiLT, TFT&flH,*5» 
£-|Cf4. ISMfii LT(4v-y =» 

»*U*. Zco#^ B B B vy =>>(4. *3PJco4 9lc&t* 
ffilS^glt LTffl^5»^ &t*&ttJ&%llifrfU 

[0074] sfc. vtmnTNMi&ihTt^m+mM&iz 

(4. ja*WA»P><753toainS:«i±i-5^:«>lc, B#ffll£ 
ig7tBiSr?fM-r 5 r. t \ zco^ic. oi ^Tlcfgft 
X^^tPBWejtliSrJBrill-Sr tas-et*. -co 

^r. £ ic LT £>. B^WIcJlJfeMtSr^rici-S^S^fcix 
14*. XfiSr«6i"wtH:-et*V\ 
20 [0 0 7 5] -tllCxtLT. #3gl^TI4. mj3$C0^D<. 

■wi*iJ*aurait*ixfcsit^* y->±xi4H< 

fg«]*^t LT^ B B B ->y 3>5rffl^5±J^-. HgSb*^ 

30 [0 0 7 6] ftfe, Ms B B-/!)3>*ffil>t^ ^co^ 

5 0 ®^l4ii^(4igB^«Ht ^iiS/JS. SW^co^ B B B » 
*get LXffiffli-^>«-g-|C(4. ^nA. 

[0 0 7 7] #3§^(C^5ffi B H B 7c^ll^l4. CCOii^i^ 

9M Lit*). Xt. H««*Hl«lLfc«J LT^4^L. 
«icticco^ B B B 7t^*^F Srffl^fc 9 i"* J: 9 lcLTt4 

40 [0 0 7 8] $6iC. *H^T-|4. 2C0iS B B B 7t^K^C0 

^fflic ^7 7'yx^yv- fc^fcnmmzmm l t 

[0 0 7 9] *^T'(4. Bi£<0%AWflg«^(ltEfr1fffi| 

(4. 3t»fttt7 ^ y /W5R{t*»* s »4 LV>, 
[0 0 8 0] *H^W^ B B B (4. 3t«ftttft«"**fflV^ 

50 tU. 3tJi3t»«>«fk«l«i»WL/j:V\ J oL< 
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[0 0 8 1] ftAWflBttS-ft:*: UK?: 

*r*»3tf5&*4Sj5ev\, z<ntnt>* mtrnx-mtx^ 

[0 0 8 2] *«W-CI4, rw«fc ^KiKdlttMiiS^flci 

[0083] y-> 
[0 0 8 4] 3tSg 

[0 0 8 5] EP^, tE£*3t4ra*-f SSIBtt r± x jfofift^ 
^^iiiattjtwrt, AW)E!;JPt LTEiti-^^ (H 30 
*W»asaa«!Bro»»S:aiii-53t) £#9fcBU iff 
»L*i*# (KiMJB«£ft#»a:tKJKro«#^*a$ 
£®f 5 i><7>T-*>ftti*J:i\ Kill" -5 ft 
tijft-f 5:t!i< , ttilL&l^ft, BP*,, S£»3t*«-f 

[0 0 8 6] **WftiSllt L-Ctt, Ell-0>J:5U:, $ 
2, *ftU>Xl6, ?L<0fcl^1ST'fc5T/<-'7 L +— ^ 

loos?] z<r>mzMt, nk^m±m.^hX'xmiB 40 
*^^i2^ajgLf-*co9 *>, AW±(c*tLTit:jit-r 

SftliAftu^Xieicfc <9*ft£ft, T/<—7-+— ■»$>;* 
Kl5icMltbilf-7L?:iiilLT, Sit U->Xl7£iI 
Lfttt$ix£ 0 -75. iK B B B ^*^l2-c'ticELc-i±'biaf; 
BiiL&^ftlJ, «*u>Xi6ir«t ^ *ft£ftT T 

[0 0 8 8 ] ifc, fth^^Jt Ltlt T^-f^-^x 
*yH5WR0(c. /h*/£iB«Sr*-*-4lttlBIi:ttBlc 50 
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#4*kkbu sit$*T^ro3tw±iriaM$nfcSW 

[0 0 8 9] v^^Di/^^^tfi^ri: 

HcT-#5£i^m6£f£o 0 3t»fiwS«|cB3 
LTIi, ftWft^£<7>4Mc4£«rft£«-f 5lfT'fciS 
af^*S**M^iA?j>r £ i*SbT?*>5. 464 

[0 0 9 0] .rtte>«5Jt*3Rli, ?V^n^- 7 

&£*£&£-*, m&<D<&m.^ uy-itt^x-^^,, 

7J 7 - 7 W ? - t " t [Z X O T fc i®^^ 

[0091] sit^^ y->±icfijii-t-5itit^t»( 
[0 0 9 2] Hioi ^^i£«**^-r-5Ke*fflVN5 

B B B*^^(CA#t$tL57ti± =fc «3 ¥ff T'fe5 Z t isff * 

[0 0 9 3] Sfc, ±feoffc^T-|4, ^i:LTigiiMi« 
B B B ^SIgT'lft0^ Lfcas, SltMwSWS^^S^^S 

[0 0 9 4] 
1 

««ft*tti«lE«)*^^y>ttft (An =0.24, A £ = 
11.8, K33 =15X10"'" N\ 7) =40cSt ) i7^U-F 
t/v- 2ft (2-^f L /U^^r->^T ^ y 1 — K 2-fc K 
p#yif/P7^!)l'-H , 21Th6 , > ■U'^ >T^ U 1/ 
-r^!J3-v- (H*ftmth!K rux410lj ) , ' Jfc&lEM 

g-mz&li Z> igs B B C75^*(±66wt%--fc o t„ 
[0 0 9 5] -75, #-^ B B B ->y =>TFTi«iB*SlC» 
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UX''y—^LX. W.fi&&tiifflm3u m«t;^ML 

fee 

[0 0 9 6] -<7)ir/KC, mfSaco^fj^fccozg-^&aA 
Lt» ~ W^ B B B*^^-W|Eit)ffil£IJ^ 8VT*feofc„ 
0.3V) (DffiMmt. 1KHzT-|x)8.2 T-foot c 

[0097] - (nm&m^m^ £ v^fMt^xmm Lt 
mmmbtitt. :»ift, sit^as, sit* 

x hjfcliifiiio ffcot. tits, &tttft^%<nMft1$ 

(*3t^6=2tan" ( <D/2f), *t±7/<~?-r— , Xtf" 
y h was. f (4 v > XtoHk&fem X m t L 

t 0 

[0 0 9 8] wifc<nr&&!fafrbmMi «:ifcnfc«£fc«:fls 
J*U -<Bfi£»«:**WIHIMI:$-frT\ JP£ift 500 „ 

6, 20t:-e 5X10"\/m 2 , 40°CT' 3X10 5 \/m" Xfr> <9 , 
fi^CD Jb#lr *f L T *HICM'> L t„ 
[0 0 9 9] £t, a*^tt-SOtiAi:/i5?£Sl4. - 
lOtT-fcoto MJ£&m*. AttftllHz. Mftg 

# FrojESiKfi«S:JPx. #?fij§g 3°C/^T-§| 

[0100] Jt«0lj 1,2, HSig^J 2 

-< t'-v h y t ^miB^m=t^Wf&Ltz 0 

[0101] JtttM 1 <k LT(4, Utef^J 1 £0 2ff£'7 U 
?>7Hl/-FtMv-§ < MWSmtm CM1200 
J I; ft X. to -Wlf^ WfE»l®J£f4 9VT*fcofc 0 * 
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* [0 1 0 2] it&W2 t LTI4, HJEWl £*/^-<75 
— SSjJWi 1 ?, 2-^^/^drv-/UT^ 2f 
far? y U- (f— h^-*±g! ISR640 j ) 

leftifc. roSf^OffiftflUBEtt, 12VCfcofc. 
[0103] H&fffl 2 i LT(4, JttfcfflJ 1 i: fi* !> =*V 

—o>—to&9\t£ Q . lt»W i -cfliv y =f-^- r M120 

0 J (751/3 ^^ft^OOOCOv-V^/UC/D^f-XOjffif^ 

J&«Hig«£-ft:£#fc. ~W^coiE«jmffil4, lOVCfe 
10 ot„ 

[0104] m ^coffi a a B g^^4- ff^flr 

f V->_k<n^> by* Mfc£»Jj£Lt. &jb\ 

[0105] s9aE<0 3assroa^ftA»bjsas:isfei>^s 

SOOym, ft$^15mm<7D7^/UAtrS?3tL/t 0 ~C07^ 

to 

[0106] ±m<ntf7*&mz.&m-tzm%: i & 

HJSffill ilSMRKLfc. *t, ZW*^-coffij±-3Sii-$ 
[0107] zixbn'&gzm nzmir. m&nty<oW 

30 £l4HJ£f*|ltOt*-r U v-^coAt $ (t^f 

ixt,20t;d^40 <: C-^, «ltO±#IC»UTJ(lHICi*'>L 

to 

[0 10 8] 
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[0109] 



50 



[0 110] *55WroS#t®?ffiS35^|gfii4, t$^<7)T 
NS^BB^^-f-fflwiEibffl I c^^i>tiEli)!iio^T 
t>, ^ = > 1-7^ hlt£WU A^ogJ^cog^^Plflg 
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[0111] *%wiz£iui^ vgmmm&no 

Ai»ft*ta!*™ss#fcii5. it. **t/Jxfflft-e# 
[oi 12] it, (■3&K«rfflnfc< It J:t*t*>, % 

^4#ttofts»#tt*5'>/j:< s *«i«>feiitiE*;W3:^ 10 

^*lc4itt»9flJ^fc*L-C^«. it, TNIi 

[0 113] Z^a B B «tfll«^fri±, Wtlitt 

[0 1 14] St, r.W«*«fJB«*ft:|i, JtffijftdSft 20 

tc'Sr ft < *o - t ffi X # 5 . 
[0 1 15] $e>(c, TN-e- b'ff>V£%nm&%:¥X* 
<n%mxmfrh, eift]K&j&X&fr|&< titT'Slita^ 

[oii6] it, -(0« B B B«tflia^f*^fflv^c^Bi7t 

ffijfc^awcjt L -CJtttft/jrfcf 6 frttWtvbZ rot. 

[0 117] St. *H0^WS#t^B B B*^B(^ W 

1"-5<fc 5z i;$ s £?S Uv rnicj; 1 ?, «^*fti 
Ad l 4n ■ t « ft asffc a $ ft 4 t , Bi^a^ w u ft 

[oils] zcottf), iff-, mmmi-t 

# , SiS^c75SltSi«B B B»^^g*§a!;t#o 2 £ 7)? -C 

[oi i9] -teicfi, mghmitmm^fczmfr^^iz 
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by* hJtS:»5Z. tjJJ-CSS. H3fcft<b, *§frttw« 
^AWjtSrfiJfflfC, ftSL3ttiliiail3ti****tc 

[0120] lt)>u aita*^sii<7)7-i' h^yt 

w«*^±#Lfc0. figtfib#£-f 5Z irtj; 9 , a 
[0 12 1] it, JSUtS«*8«|cj8i%-cii, ftwifc 

a t igiat* <d m& t <r> t s m^m s± i c w& $ ft 5 1 

[0122] *«H£££ftlfSffiA*#&Bol*jftl;: 
<tft6 0 

[0 12 3] *^^T-7W^5fg B B B@f^m#f*T"(75®Bl 

[0124] *|gBJ(0<a)m**L4 
[il©ffi#/^] 

[121 1 ] *^W(OMl7^T^y-7 h y ^xjRAA^ 
[0 2] *»ntcfflbt&ftA%¥X?<a£*tttt1ffjft& 
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